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Experimental 

Crystal data 

C 35 H 24 C1 2 N 4 0 
M, = 587.48 
Monoclinic, Pl^/c 
a = 17.7226 (6) A 
b = 10.6169 (3) A 
c = 20.8491 (7) A 
P = 113.724 (2)° 

Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 
32501 measured reflections 



V = 3591.4 (2) A J 
Z = 4 

Mo Ka radiation 
li = 0.21 mm -1 
T = 293 K 

0.28 x 0.26 x 0.22 mm 



6324 independent reflections 
3647 reflections with / > 2cr(7) 
R in , = 0.042 



In the title compound, C35H24Q2N4O, the phenyl rings are 
oriented almost parallel to each other, making a dihedral 
angle of 0.6 (2)°, whereas the chlorophenyl rings are oriented 
at a dihedral angle of 28.3 (1)°. The crystal structure is 
stabilized through an extensive series of C— H- • N, C— H- ■ O 
and C— H- ■ CI interactions. One of the C— H- ■ N inter- 
actions generates an i?2(12) ring motif around a crystal- 
lographic inversion centre. C(5), C(10) and C(12) chain motifs 
are observed in the unit cell through C— H- ■ N and C— 
H- ■ CI interactions. During the structure analysis, it was 
observed that the unit cell contains large accessible voids, 
which host disordered solvent molecules. This affects the 
diffraction pattern, mostly at low scattering angles and was 
corrected with the SQUEEZE program [Spek, A. L. (2009). 
Acta Cryst. D65, 148-155]. 

Related literature 

For our investigations into regio/stereoselectivity in adduct 
reactions and weak hydrogen bonding, see: Ali et al. (2010). 
For weak hydrogen-bonding interactions, see: Desiraju & 
Steiner (1999). For ring and chain motifs, see: Etter et al. 
(1990). 



Refinement 

R[F 2 > 2a(F 2 )] = 0.061 

wR(F 2 ) = 0.211 

S = 1.07 

6324 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



379 parameters 

H-atom parameters constrained 
Ap max = 0.31 e A~ 3 
Ap mi „ = -0.27 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C7-H7---N11' 


0.98 


2.33 


3.186 (4) 


145 


C23-H23- ■ -Nil" 


0.93 


2.65 


3.409 (5) 


139 


C34-H34- ■ -N72 m 


0.93 


2.52 


3.443 (8) 


176 


C52-H52- ■ -N12 iv 


0.93 


2.64 


3.489 (5) 


152 


C36-H36- ■ N12 iv 


0.93 


2.96 


3.805 (7) 


152 


C54-H54- ■ N71" 


0.93 


2.91 


3.564 (6) 


128 


C53-H53---N71" 


0.93 


2.96 


3.583 (5) 


126 


C64-H64- ■ C12 vi 


0.93 


2.97 


3.663 (5) 


133 


C64-H64- ■ -01 vi 


0.93 


2.88 


3.673 (5) 


144 


C65-H65-Cll vi 


0.93 


2.80 


3.728 (4) 


174 


Symmetry codes: (i) 
(iv) —x + 2, — y, — z 


x, -y + 1, z - |; (ii) 
+ 2; (v) -x + 2, y + \ 


-x + 2. -v + 


1, -Z + Z; (iii) x, 
-x + l,y-\,-z- 


-y-|,z + §; 
t-l 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL/PC (Sheldrick, 2008); program(s) used to 
refine structure: SHELXTL/PC; molecular graphics: Mercury 
(Macrae et al., 2006) and PLATON (Spek, 2009); software used to 
prepare material for publication: SHELXTL/PC. 
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2,6-Bis(2-chlorophenyl)-4-oxo-3,5-diphenylheptane-l,l?7,7-tetracarbonitrile 
A. J. Ali, S. Athimoolam, S. A. Bahadur and V. P. A. Raja 

Comment 

In continuation of our investigations into regio/stereoselectivity in adduct reactions and weak hydrogen bonding (Ali et al, 
2010), the title compound was synthesized and crystallized and the structural features are disucussed here. 

The molecular structure of the title compound is shown in Fig. 1. The two phenyl rings are oriented almost parallel to 
each other with the dihedral angle of 0.6 (2)°, whereas the two chlorophenyl rings are oriented with an angle of 28.3 (1)°. 
This large variation may be due to the strong and moderate C — H--C1 interactions observed in the lattice. Also, due to these 
C — H-Cl interactions in the crystal packing (Fig. 2, Table 1), the chlorine atoms in the chlorophenyl rings lie away from 
the benzene ring planes with the distances of 0.01 (1)A (for Cll atom in C21/C26/C11 ring) and 0.08 (1)A (for C12 atom 
inC61/C66/C12ring). 

The packing diagram of the title compound is shown in Fig. 2. The crystal packing is stabilized through an extensive 
series of C— H-N, C— H-0 and C— H-Cl interactions (Desiraju & Steiner, 1999). One C— H O, two C— H-Cl and 
seven C — H - N interactions are observed in the lattice (Table 1). The two C — H -Cl interactions are involved in making 
chain motifs, viz., a zigzag C(12) chain motif [through C65 — H65---C11 (-x+ l,y- 1/2, -z+ 3/2)] and a linear C(5) chain motif 
[through C64 — H64---C12 (-x+l,y- 1/2, -z + 3/2)] (Etter et al, 1990). These chain motifs are speckled on the a/>-plane of the 
unit cell as shown in Fig. 3. A C(10) chain motif is observed through C7 — H7---N11 (x, -y + 1/2, 2-1/2) interactions which 
connect the molecules in a head-to-tail fashion along the c axis. Another C — H - N interaction makes a zigzag C(12) chain 

2 

motif extending along c (Fig. 4). A centrosymmetric R2 (16) ring motif is observed around a crystallographic inversion 
centre through C — H - N interactions (Fig. 5). 

Experimental 

A mixture of 1,3-diphenylacetone 5 (1 mmol), 2-[(2-chlorophenyl)methylene]malononitrile 6 (2 mmol), and sodium eth- 
oxide (2 mmol) was ground well in a mortar and pestle at ambient temperature for about 15-30 sec. Then water (50-70 
ml) was added to the mixture and the product was filtered and washed with water, dried in vacuo and subjected to flash 
chromatographic purification employing flash silica gel (230-400 mesh) with petroleum ether-ethyl acetate mixture (1:2 
v/v) as eluent. The products were further recrystallized from ethanol-ethyl acetate mixture (1:2 v/v). 

Refinement 

All the H atoms were positioned geometrically and refined by the riding model approximation with d(C — H) = 0.93 - 0.98 
A and i>Ui S0 (H)= 1.2U e q(C). During the structure analysis, it was observed that the unit cell contains large accessible voids 
in the crystal structure which tend to host unpredictable disordered solvent molecules. This affects the diffraction pattern, 
mostly at low scattering angles and was corrected with the SQUEEZE program (Spek, 2009). 
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Figures 
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Fig. 1. The title molecule with the atom numbering scheme. The displacement ellipsoids are 
shown at the 30% probability level. 



^cLA ^-hrt 




Fig. 2. Packing diagram of the title structure viewed down the a axis. (CI is shown in green, N 
in blue, O in red, C in black and H as a circles) 



Fig. 3. Linear chain C(5) and zigzag chain C(12) motifs speckled along afe-plane of the crys- 
tal through C — H—Cl interactions. (CI is shown in green, N in blue, O in red, C in black and 
H as a circles) 



Fig. 4. Zigzag chain C(12) motif extending along c axis of the unit cell. (CI is shown in green, 
N in blue, O in red, C in black and H as a circles) 



Fig. 5. Ring (12) motif formed through C — H - N interactions. (CI is shown in green, N in 
blue, O in red, C in black and H as a circles) 



2,6-Bis(2-chlorophenyl)-4-oxo-3,5-diphenylheptane-1,1,7,7-tetracarbonitrile 



Crystal data 




C35H24CI2N4O 


^(000)= 1216 


M,-= 587.48 


D x = 1.087 MgnT 3 


Monoclinic, P2\lc 


Mo radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 4531 reflections 


a = 17.7226 (6) A 


6 = 2.8-24.8° 


b= 10.6169 (3) A 


|i = 0.21 mm 1 


c = 20.8491 (7) A 


7/= 293 K 


(3= 113.724 (2)° 


Bulk, colourless 


V= 3591.4 (2) A 3 


0.28 x 0.26 x 0.22 mm 


Z=4 





Data collection 

Bruker SMART APEX CCD area-detector 3647 reflections with / > 2a(7) 
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diffractometer 

Radiation source: fine-focus sealed tube 

graphite 0 max = 25.0°, 0 min = 1 .3° 

co scans h = -2\ — >2 1 

32501 measured reflections £ = -12— >12 

6324 independent reflections / = -24^24 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20(^)1 = 0.061 
wR(F 2 ) = 0.211 

S= 1.07 

6324 reflections 
379 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 



H-atom parameters constrained 

0.3187P] 



w = l/[a 2 (F 0 2 ) + (0.U4P) 2 



where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 

Ap max = 0.31 e A~ 3 

Ap min = -0.27eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al it-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



CI 
HI 
C2 
H2 
C3 
H3 
C4 
C5 
H5 
C6 
H6 
C7 



x 

0.8486 (2) 
0.8131 
0.80856 (18) 
0.7513 
0.80630 (17) 
0.8628 
0.75542 (17) 
0.78235 (17) 
0.8066 
0.70861 (17) 
0.6838 
0.73918 (19) 



y 

0.2323 (3) 
0.1752 
0.2513 (2) 
0.2768 
0.1253 (2) 
0.1041 
0.1395 (2) 
0.0628 (2) 
-0.0159 
0.0294 (2) 
0.1091 
-0.0388 (3) 



1.03039(17) 
1.0428 
0.95012 (16) 
0.9379 
0.91167 (15) 
0.9185 
0.83391 (14) 
0.78571 (14) 
0.8097 
0.71749 (15) 
0.6953 
0.66625 (17) 



0.0623 (9) 
0.075* 
0.0511 (7) 
0.061* 
0.0471 (7) 
0.057* 
0.0432 (7) 
0.0469 (7) 
0.056* 
0.0478 (7) 
0.057* 
0.0574 (8) 
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Nil 0.8558 (2) 0.4487(4) 1.09207 (19) 0.0953 (11) 

N12 0.9931 (3) 0.1336 (4) 1.0738 (2) 0.1026 (11) 

N71 0.8197 (2) -0.2441 (4) 0.7193 (2) 0.1078 (12) 

N72 0.6215 (2) -0.0886 (4) 0.5485 (2) 0.1075 (12) 

Ol 0.69628 (13) 0.20891 (19) 0.81126 (12) 0.0644(6) 



Atomic displacement parameters (A 2 ) 
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-U.UU43 (Id) 


C2 


0.0488 (17) 


0.0524 (15) 


A A C T 1 / 1 A^ 

0.0531 (19) 


A AA A^ /I T\ 

-0.0042 (13) 


a mi/C / 1 c\ 

0.0216 (15) 


A AA /IT /I T\ 

-0.0043 (13) 


C3 


A a a tr>r /i /7\ 

0.0486 (17) 


A A/1 £ O /I A\ 

0.0468 (14) 


0.0483 (18) 


A A A A A 1 1 1\ 

-0.0044 (12) 


A All A Z\ 

0.0220 (15) 


A A A 11 / 1 1\ 

-0.0012 (12) 


C4 


0.0418 (16) 


A A/11A / 1 T \ 

0.0410 (13) 


A A A IT ( 1 o\ 

0.0476 (18) 


A AA"7 r ( 1 1 \ 

-0.0076 (13) 


A AlOA A\ 

0.0189 (14) 


A AAAA / 1 O \ 

0.0009 (12) 


r^c 

C5 


A A /I *7 A ( 1 "7\ 

0.0474 (17) 


A A A *7A / 1 A \ 

0.0470 (14) 


0.0462 (17) 


A A A 11 / 1 T\ 

0.0011 (12) 


A A 1 OA / 1 A \ 

0.0189 (14) 


A A A AC ( 1 T\ 

0.0046 (12) 


C6 


A AC AH / 1 "7\ 

0.0509 (17) 


A AC AT / 1 C\ 

0.0503 (15) 


A A A Z1 i 1 "7~\ 

0.0453 (17) 


A AA1T /I T\ 

-0.0023 (13) 


A AT> O / 1 ^ 

0.0228 (15) 


A AAA O / 1 1\ 

0.0008 (12) 


C7 


A ACT A 1 1 A~\ 

0.0534 (19) 


A A/CO /1 "7\ 

0.0652 (17) 


A A/C /I /1\ 

0.064 (2) 


A AA/C"7 / 1 C~\ 

-0.0067 (15) 


AA1/H/1CA 

0.0342 (18) 


A AAT 1 / 1 C\ 

-0.0031 (15) 


Cll 


0.065 (2) 


A AO"7 /T\ 

0.087 (2) 


a a ri /t \ 

0.067 (2) 


AA1/^1 /10\ 

-0.0161 (18) 


A AT Ol / 1 A\ 

0.0382 (19) 


A AI 77 /I fi\ 

-0.0177 (19) 


/in 
C12 


A A"7A t"l\ 

0.079 (3) 


A A*7T /T\ 

0.073 (2) 


A A A A /1\ 

0.049 (2) 


A fine /T\ 

-0.005 (2) 


A ATA /TX 

0.020 (2) 


A AAT 1 / 1 /I\ 

-0.0031 (16) 


C21 


A AC "7 /1~\ 

0.057 (2) 


A AC 1 1 /1 /C~\ 

0.0517 (16) 


AA/100/10\ 

0.0488 (18) 


AA1AT /1/1\ 

-0.0103 (14) 


AA1CT /1C\ 

0.0153 (15) 


A AAT A /"IT* 
0.0030 (13) 


C22 


0.065 (2) 


A A/" "7 C / 1 A\ 

0.0675 (19) 


a a/^t /t\ 

0.062 (2) 


aaict { w r\ 

-0.0153 (16) 


A AT C C / 1 0\ 

0.0255 (18) 


A A AT T / 1 

-0.0023 (16) 


C23 


r\ r\r\r\ /t \ 

0.090 (3) 


A AAO /T\ 

0.098 (3) 


A A O 1 /T \ 

0.083 (3) 


A AT O /1\ 

-0.038 (2) 


A AT A \ 

0.039 (2) 


-0.002 (2) 


C24 


0.131 (4) 


A AA C /T\ 

0.095 (3) 


A AO/' /T \ 

0.086 (3) 


A AC! /I \ 

-0.053 (3) 


A AIT /") \ 

0.037 (3) 


A AA H /T\ 

0.007 (2) 


/—il c 

C25 


A 11/; t a \ 

0.116 (4) 


A ACO /1\ 

0.059 (2) 


A 1 1 CI f A\ 

0.119 (4) 


A A 1 A i r t\ 

-0.014 (2) 


a An fn\ 

0.023 (3) 


A All /1\ 

0.023 (2) 


C26 


A ATI /T\ 

0.072 (2) 


A AC/IT /l 0\ 

U.ID43 (lo) 


A AA1 /T\ 

0.092 (3) 


A AA/CA / 1 *7^ 

-U.lXJoU (1 /) 


A A 1 C /'"^ 

U.iJIj (z) 


A AAT C / 1 H\ 

U.UUZD (1 /) 


C31 


A 1 A C /T ^ 

U.1UD (3) 


a nciC/c / 1 o^ 
U.lDoo (18) 


A A C "7 /1\ 

0.05 / (2) 


A A 1 "7*7 /I 0\ 

-0.0177 (18) 


A A A C 

0.045 (2) 


A A A /I A /I C\ 

-0.0049 (15) 


C32 


A 1 A /I /T ^ 

0.104 (3) 


A AO A /T~\ 

0.084 (2) 


0.110 (3) 


A A A A /'"^ 

-0.040 (2) 


a at> 

0.072 (3) 


A ATT 

-0.023 (2) 


C33 


0.227 (7) 


A 1 11 //1\ 

0.122 (4) 


0.172 (6) 


A AO A t Z\ 

-0.084 (5) 


A 1 CA //T\ 

0.159 (6) 


A AC A i A \ 

-0.050 (4) 


C34 


A T /"7 / 1 C\ 

0.367 (15) 


A I A/I /r\ 

0.104 (5) 


0.152 (6) 


A A A C ZO\ 

-0.095 (8) 


A 1 /") /A \ 

0.163 (9) 


A A 1 O ( A \ 

-0.018 (4) 


/—II c 

C35 


a i a 1 / 1 n\ 

0.291 (10) 


A A*7T 

0.073 (3) 


0.151 (6) 


A A 1 1 /C\ 

-0.013 (5) 


A 1 A A /*7\ 

0.104 (7) 


A ATT /'T\ 

0.023 (3) 


C36 


a i /;n i z\ 

0.169 (5) 


A AC /I /T\ 

0.054 (2) 


A AA/C n\ 

0.096 (3) 


A AAT /1~\ 

0.003 (2) 


A ACO t"l \ 

0.058 (3) 


A A 1 1 /1\ 

0.017 (2) 


C51 


A A A 1f\ / 1 "7\ 

0.0420 (17) 


A AC "7"7 / 1 /^\ 

0.0577 (16) 


A A A CA / 1 "7\ 

0.0450 (17) 


A AA1 1 / 1 1 \ 

-0.0033 (13) 


A A 1 T> / 1 yl \ 

0.0173 (14) 


A A A C 1 /1 T \ 

0.0051 (13) 


C52 


0.055 (2) 


A A"7C /T\ 

0.075 (2) 


0.076 (2) 


A AAT /I /1 ZT\ 

0.0024 (16) 


A AT A 1 / 1 A\ 

0.0301 (19) 


A AA7f /I 7\ 

0.0075 (17) 


C53 


A A C C C\ \ 

0.055 (2) 


A 1 1 A /T \ 

0.110 (3) 


0.105 (3) 


A AA"7 / O \ 

-0.007 (2) 


A A1 A /' \ 

0.039 (2) 


A A A A /T \ 

-0.004 (3) 


r^z a 

C54 


A AT 1 i~t\ 

0.071 (3) 


A 11/1 /"}\ 

0.114 (3) 


A AAA 

0.090 (3) 


A A1 C /1~\ 

-0.025 (2) 


A A A "t /1\ 

0.042 (2) 


A AA/I 

0.006 (2) 


C55 


0.083 (3) 


0.088 (2) 


0.076 (3) 


-0.021 (2) 


0.03 1 (2) 


0.02 l (2) 


C56 


0.057 (2) 


0.0697 (19) 


0.073 (2) 


-0.0032 (16) 


0.0188(18) 


0.0171 (17) 


C61 


0.0455 (17) 


0.0542 (15) 


0.0548 (19) 


-0.0018(13) 


0.0257 (15) 


-0.0092 (14) 


C62 


0.060 (2) 


0.0599 (17) 


0.072 (2) 


-0.0060 (15) 


0.0300 (18) 


0.0092 (16) 


C63 


0.083 (3) 


0.076 (2) 


0.095 (3) 


-0.016(2) 


0.044 (2) 


0.001 (2) 


C64 


0.084 (3) 


0.118 (3) 


0.097 (3) 


-0.034 (3) 


0.050 (3) 


-0.007 (3) 


C65 


0.046 (2) 


0.129 (3) 


0.085 (3) 


-0.004 (2) 


0.030 (2) 


-0.008 (3) 


C66 


0.050 (2) 


0.078 (2) 


0.054 (2) 


0.0052(16) 


0.0242 (16) 


-0.0077 (15) 


C71 


0.066 (2) 


0.088 (2) 


0.075 (3) 


0.006 (2) 


0.040 (2) 


-0.007 (2) 


C72 


0.068 (2) 


0.092 (2) 


0.056 (2) 


0.005 (2) 


0.029 (2) 


-0.0180(19) 


Cll 


0.0854 (8) 


0.0705 (6) 


0.1940 (15) 


0.0109 (5) 


0.0308 (9) 


-0.0038 (7) 


C12 


0.0723 (7) 


0.1123 (8) 


0.0810(7) 


0.0277 (5) 


0.0279 (5) 


0.0140 (5) 


Nil 


0.100 (3) 


0.107 (2) 


0.104 (3) 


-0.024 (2) 


0.067 (2) 


-0.040 (2) 


N12 


0.106 (3) 


0.112(3) 


0.081 (3) 


0.016(2) 


0.028 (2) 


0.007 (2) 
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N71 0.100(3) 0.104(3) 0.128(3) 0.034(2) 0.055 (3) 0.010 (2) 

N72 0.089 (3) 0.141 (3) 0.083 (3) 0.001 (2) 0.026 (2) -0.041 (2) 

Ol 0.0532 (13) 0.0653 (12) 0.0664 (15) 0.0092 (11) 0.0154 (11) -0.0047 (11) 



Geometric parameters (A, °) 



Cl— C12 


1.441 (5) 


C31— C32 


1.387 (5) 


CI— Cll 


1.481 (5) 


C32— C33 


1.373 (6) 


Cl — C2 


1.546 (4) 


C32 — H32 


0.9300 


Cl — HI 


0.9800 


C33 — C34 


1.335 (12) 


C2 — C21 


1.503 (4) 


C33 — H33 


0.9300 


C2— C3 


1.551 (4) 


C34— C35 


1.348 (12) 


C2 — H2 


0.9800 


C34 — H34 


0.9300 


C3 — C31 


1.506 (4) 


C35 — C36 


1.381 (8) 


C3 — C4 


1.513 (4) 


C35 — H35 


0.9300 


C3 — H3 


0.9800 


C36 — H36 


0.9300 


C4 — Ol 


1.211 (3) 


C51 — C52 


1.359 (4) 


C4 — C5 


1.512 (4) 


C51 — C56 


1 .405 (4) 


C5 — C51 


1.518 (4) 


C52 — C53 


1.389 (5) 


C5 — C6 


1.537 (4) 


C52 — H52 


0.9300 


C5 — H5 


0.9800 


C53 — C54 


1.351 (6) 


C6 — C61 


1.510 (4) 


C53 — H53 


0.9300 


C6— C7 


1.557 (4) 


C54 — C55 


1.361 (5) 


C6 — H6 


0.9800 


C54 — H54 


0.9300 


C7 — C72 


1.438 (5) 


C55 — C56 


1.356 (5) 


C7 — C71 


1.473 (5) 


C55 — H55 


0.9300 


C7 — H7 


0.9800 


C56 — H56 


0.9300 


Cll — Nil 


1.132 (4) 


C61 — C66 


1.391 (4) 


C12— N12 


1.132 (5) 


C61 — C62 


1.401 (4) 


C21— C22 


1.379 (4) 


C62— C63 


1.365 (5) 


C21— C26 


1.385 (4) 


C62— H62 


0.9300 


C22— C23 


1.368 (5) 


C63— C64 


1.359 (6) 


C22— H22 


0.9300 


C63— H63 


0.9300 


C23— C24 


1.343 (7) 


C64— C65 


1.343 (6) 


C23— H23 


0.9300 


C64— H64 


0.9300 


C24— C25 


1.338 (7) 


C65— C66 


1.380 (5) 


C24— H24 


0.9300 


C65— H65 


0.9300 


C25— C26 


1.403 (6) 


C66— C12 


1.723 (3) 


C25— H25 


0.9300 


C71— N71 


1.123 (4) 


C26— Cll 


1.723 (4) 


C72— N72 


1.119(4) 


C31— C36 


1.366 (5) 






C12— Cl— Cll 


109.1 (3) 


C25— C26— Cll 


119.8 (3) 


C12— Cl— C2 


113.9 (3) 


C36— C31— C32 


118.6 (4) 




110.6(3) 


C36— C31— C3 


120.9 (4) 


C12— Cl— HI 


107.7 


C32— C31— C3 


120.5 (3) 


Cll— Cl— HI 


107.7 


C33— C32— C31 


119.7 (5) 


C2— Cl— HI 


107.7 


C33— C32— H32 


120.2 


C21— C2— Cl 


112.3 (2) 


C31— C32— H32 


120.2 


C21— C2— C3 


112.2(2) 


C34— C33— C32 


120.1 (7) 
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pi po pi 
CI — C2 — Co 


11/1/ /o\ 

1 10.0 (2) 


po 1 po uo 
C2 1 — C2 — Hi 


1 Pi"7 1 
10 /.I 


pi po uo 
CI — C2 — Hi 


10 /.I 


pi po uo 
Co — C2 — Hi 


11)/. 1 


PQ P/l 

Col — Co — C4 


1 no n /o\ 
10 /.9 (2) 


pi i pi po 
Co 1 — Co — C2 


1 1 1 n po\ 

iio.y (2j 


p/i pi po 
C4 — Co — C2 


1 1 Pi A (~)\ 

1 1U.4 (2 ) 


P"J1 po TJ1 

Co I — Co — HJ 


1 AO 0 

1U6.2 


P/1 PO III 

C4 — Co — 


1 AO O 

106.2 


PO PI TUO 

C2 — Co — Ho 


1 AO O 

106.2 


p.1 p/i pc 
Ul — C4 — Co 


ioi /; 
121 .0 (i ) 


p.1 p/i po 
(J 1 — C4 — Co 


1 O 1 o /o\ 

121.6 (2) 


PC P/1 PO 

Co — C4 — Co 


1 1 /C /o\ 

11 0.0 (2) 


P/1 PC PCI 

C4 — Co — Co 1 


1 AO 1 ZO\ 

106.1 (2) 


p/i pc p/: 
C4 — CD — Co 


1 1 1 o /o\ 
1 1 1 .2 (2) 


pel pc P£ 

Col — Co — Co 


1111 /o\ 
1 lo.2 (2) 


P/1 PC UC 

C4 — Co — Ho 


1 AO 1 
106.1 


pel pc uc 
Col — Co — Ho 


1 AO 1 

106.1 


P£ PC UC 

Co — Co — Ho 


1 AO 1 
106.1 


P/C1 p/: pc 
Col — Co — Co 


1 1 A O ZO\ 

1 14.2 (2) 


P£ i P£ po 
C01 — CO — c/ 


1 1 1 c /o\ 
lll.o (2) 


PC P£ P"7 

Co — CO — C / 


1 1 A A (~) \ 

1 1U.U (2 ) 


P/C1 p/r TT/; 

CO 1 — CO — HO 


1 A£ Q 

luo.y 


pc p/c im 
Co — Co — Ho 


1 a/: a 

luo.y 


po p/; \j£ 
C / — Co — Ho 


1 a/; a 

luo.y 


poo po ni 
C/2 — C/ — C/l 


1 A A 1 il \ 

luy.o (i) 


n7 p/; 
C/2 — C/ — Co 


1 1 O 1 Pl\ 

1 12.0 (i) 


po 1 po p/; 
C/l — C/ — Co 


1 1 o /; pi\ 
112.0 (i) 


poo po in 
C/2 — C/ — H/ 


1 A"7 /I 

1U 1 A 


P7i po in 
C/l — C/ — H/ 


1 A"7 /I 
1U 1 A 


p/: n tjo 
Co — C / — H / 


1 A"7 /I 
1U 1 A 


"\ti i n i p i 
JN 1 1 — CI 1 — CI 


1 o/; /i //i \ 
1 /0.4 (4) 


\tii pi 
JN 12 — C12 — CI 


1 /6.2 (4) 


/tj/t 

C22 — C21 — C2o 


11/; /i pi\ 
110.4 (i) 


poo ni po 
C22 — C2 1 — C2 


1 O 1 1 P]\ 

121. / (0) 


C2 0 — C2 1 — C2 


1 O 1 A /I \ 

121.y (i) 


PT1 POO PT1 

C2o — C22 — C2 1 


1 OO O //i \ 
122.5 (4) 


POO POO UT) 

C2o — C22 — H22 


1 1 Q /: 
116.0 


po 1 poo un 
C2 1 — C22 — H22 


1 1 o / 

116.0 


PO/1 POO POO 

C24 — C2o — C22 


1 1 A O {A \ 

ny.6 (4) 


po/i poo un 
C24 — C2o — H2o 


1 OA 1 

12U.1 


poo poo un 
C22 — C2o — H2o 


1 OA 1 

12U.1 


POC PO/1 POO 

C2o — C24 — C2o 


1 OA O { A\ 

12V.2 (4) 


POC PO/1 TTO/1 

C25 — C24 — H24 


119.9 


C23— C24— H24 


119.9 


C24— C25— C26 


120.9 (4) 


C24— C25— H25 


119.5 


C26— C25— H25 


119.5 


C21— C26— C25 


119.9(4) 



C — C 3 3 — hi 3 3 


1 OA A 

12U.U 


C32 — C33 — hl33 


1 OA A 

12U.U 


pil /^T/l 

C33 — C34 — C3j 


1 OO 1 

122.1 (/) 


— C34 — hl34 


HQ Q 

us. y 


pif /-IT /I TTQ A 

C3D — C34 — hl34 


1 1 O A 

lis. y 


C34 — C 3 j — C 3 o 


1 1 o c /o\ 
116.0 (6) 


C34 — C 3 j — hi 3 j 


1 OA "7 

12U. / 


C3o — C3j — hl3j 


1 OA O" 

12U. / 


C31 — C3o — C3j 


1 OA a //:\ 
12U.y (0) 


pi 1 pT/ 1 I")/ 

C31 — C3o — hl3o 


1 1 A C 

ny.o 


C3!) — C3o — hl3o 


line 

ny.o 


Cjz — CM — Coo 


1 1 o o 
116.2 (i) 


Cjz — CM — Cj 


lOO 1 Pl\ 

122.1 (i) 


{ • c a pr | pr 

Cjo — CM — CD 


1 1 Cl H 

ny./ (oj 


pr | pc"] 

CM — CjZ — Cj3 


1 0 1 1 pl\ 

121.3 (0) 


pri po [ [CI 

CM — CjZ — hlJZ 


i i n a 

ny.4 


{ • £") pri I I C "> 

Cj3 — CjZ — hlJZ 


1 1 A A 

ny.4 


p C /I po PO 

Cj4 — Cj3 — CjZ 


lino { A\ 
liy.2 (4) 


Cj4 — Cj3 — hi j 3 


1 OA A 

12U.4 


p C ~> PCI I K1 

CjZ — Cj3 — hlJ3 


1 OA A 

12U.4 


PC"} p jT /I pec 

Cjj — Cj4 — Cjj 


1 OA 1 ( A\ 

12U. / (4) 


PCT PC /] I I C 1 

Cjj — Cj4 — hlJ4 


11Q7 

i iy. / 


pre PC/1 TTC/1 

Cjj — CM — hlJ4 


1 1 n o 

ny./ 


pep. PCC p C /l 

Cjo — Cjj — Cj4 


1 on o 
12U.6 (o) 


/■r/ PCC 1 ICC 

Cjo — Cjj — hljj 


1 1 n /; 

ny.o 


p C /l PCC 1 ICC 

Cj4 — Cjj — hljj 


1 1 n £. 
119.0 


PCC p c P pri 

Cjj — Cjo — C j 1 


linn fi\ 

ny.y (o) 


pre p c P i i c P 

Cjj — Cjo — hljO 


1 on 1 
12U.1 


PCI p C P I I c P 

CM — Cjo — hljO 


1 on 1 
12U.1 


ppp pp 1 pp-v 

COO — Co 1 — CoZ 


1 1 £. 1 I1\ 

11 0.1 'oj 


p/ /, p^p 1 pp 

Coo — CO 1 — Co 


1 OO O Pl\ 

122.2 (i) 


pp-» pp 1 pp 

Coz — Co 1 — Co 


1 O 1 1 

121. / (0) 


pp -1 p/1 pp 1 

Co3 — CoZ — Co 1 


1 0 1 A Pl\ 

121.4 (0) 


C03 — COZ — hlOZ 


1 1 Q 1 

ny.o 


pp 1 pp-v I ip, 

Co 1 — CoZ — hlOZ 


1 1 n i 

i iy.o 


pp /i n/"i / • p "> 

Co4 — Co3 — COZ 


1 on n {a \ 
12U. / (4) 


pp /i pp. -} i ip7 

C04 — C03 — hl03 


no <; 

i iy.o 


pp-v pp "I I I/O 

COZ — Co3 — hl03 


1 1 n £. 

ny.o 


pp C pp /I pp -1 

COj — Co4 — Co3 


lino t a\ 
liy.6 (4) 


p~< p c pp /] I I p . 1 

COJ — Co4 — hl04 


1 on 1 
12U.1 


pp -i pp /i 1 1 p i 
Co3 — Co4 — hl04 


1 on 1 
12U.1 


pp /l PPC / • p p 

Co4 — COj — CoO 


1 on o i a \ 
12U.6 (4) 


pp /l PPC I I p c 

Co4 — Coj — hlOj 


1 1 n /; 

i iy.o 


p pp" p p c TTPC 

Coo — C65 — H65 


119.6 


C65— C66— C61 


121.2 (3) 


C65— C66— C12 


117.7 (3) 


C61— C66— C12 


121.1 (2) 


N71— C71— C7 


179.0 (5) 


N72— C72— C7 


179.0 (5) 
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C21— C26— Cll 


120.3 (3) 






C 1 Z — C 1 — LZ — CZ 1 


71 n p)\ 

— /l.U (o) 


P/i po P01 PIP. 

C4 — Co — Co 1 — Coo 


101 0 f1\ 

L1L.1 {3) 


pi i pi pi pi i 
Cll — C 1 — CZ — CZ 1 


CI 1 PQ\ 

oZ.o (o ) 


po pi po 1 pi/i 
CZ — Co — Co 1 — Coo 


1 1 C fl fA \ 

— i lo.y (4) 


PIT PI PO pi 
C 1 Z — C 1 — CZ — Co 


cc O 

00. Z (o J 


P/i po po 1 pn 

C4 — Co — Co 1 — CoZ 


CO 0 SA\ 

-57.2 (4) 


p 1 1 p 1 pi pi 
Cll — C 1 — CZ — Co 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D—A D—H-A 

C7 — H7- -Nil 1 0.98 2.33 3.186 (4) 145 
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C23— H23-N11 11 


0.93 


2.65 


3.409 (5) 


139 


C34— H34-N72'" 


0.93 


2.52 


3.443 (8) 


176 


C52— H52-N12 iv 


0.93 


2.64 


3.489 (5) 


152 


C36— H36-N12 iv 


0.93 


2.96 


3.805 (7) 


152 


C54— H54-N71 v 


0.93 


2.91 


3.564 (6) 


128 


C53— H53-N7T 


0.93 


2.96 


3.583 (5) 


126 


C64— H64-C12 vi 


0.93 


2.97 


3.663 (5) 


133 


C64— H64-01 vi 


0.93 


2.88 


3.673 (5) 


144 


C65— H65-Cll vi 


0.93 


2.80 


3.728 (4) 


174 



Symmetry codes: (i) x, -y+l/2, z-1/2; (ii) -x+2, -y+l, -z+2; (iii) x, -y-l/2, z+1/2; (iv) -x+2, -y, -z+2; (v) -x+2, y+l/2, -z+3/2; (vi) 
-x+l, y-1/2, -z+3/2. 
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